BACKGROUND: Urokinase plasminogen activator (uPA), a protease, is one of the critical components of tumor invasion and metastasis. Its expression in urinary bladder carcinoma and potential role in bladder tumorigenesis are unknown. The objective of this study was to determine uPA expression in primary malignant bladder cancer and determine its role as a prognostic factor against established prognostic variables.PATIENTS AND METHODS: Malignant tumors from 40 men and 8 women with a mean age of 58.6 years (range 30-67 years) in addition to 6 cystitis cases with matched age and sex were examined. Paraffin sections of 5 µm thickness were prepared for H&E re-evaluation and for in situ hybridization steps. RESULTS: Intense granular cytoplasmic expression of uPA was observed in 75% of malignant cases (78.9% of TCC, 68.4% of SCC, 66.6% of adenocarcinoma and 100% of undifferentiated carcinoma) compared to 16 % of cystitis. uPA expression was significantly correlated with aggressive parameters as high grade, advanced stage and vascular invasion. In univariate analysis, tumor type, tumor grade, tumor stage, lymph node status, vascular invasion and uPA expression have had significant impact on the survival for these patients. CONCLUSION: These findings suggest that uPA is an additional prognostic factor in patients with bladder carcinoma.
INTRODUCTION
Bladder carcinoma is the commonest malignant tumor in Egypt. It constitutes 30.3% of all cancers, 40.6% of male cancers and 14.3% of female cancers. The association of bladder cancer and schistosomiasis has long been evident in many epidemiologic studies (1) . Identification of patients with bladder carcinoma at high risk of tumor invasion and early metastasis is mandatory to provide an optimal specific dealing with those patients. Prognostic markers may be the tools to accomplish this. Hopefully advanced methods and new clinically valuable prognostic probes could be evolved from better understanding the molecular basis of tumor progress and metastasis.
Urokinase plasminogen activator (uPA) that is an intracellular serine protease, playing an important role in degradation of extracellular matrix and modulation of cell adhesion and migration leading to local invasion and seeding of tumor cells (2) . Urokinase-type plasminogen activator (uPA) is converting cell-bound plasminogen to plasmin and generating the pericellular proteolytic activity. Over expression of uPA has been reported for many carcinoma cell lines and malignant tumors, including: soft tissue sarcoma, osteosarcoma, astrocytoma, melanoma, lung, breast, ovarian and bladder carcinomas (3) .
The present study evaluated the prognostic significance of uPA as tumor marker in primary bladder cancers and correlating its expression with other established clinicopathological prognostic parameters and estimating its effect on patients' survival.
MATERIALS AND METHODS
Tissue specimens from 48 Egyptian patients taken during the period between 2000-2001 have bladder carcinoma as well as 6 cystitis cases as a comparative group were examined. Sections had been prepared from formalin-fixed, paraffinembedded blocks, to study histopathological features by routine haematoxyline & eosin (H&E) examination and to detect mRNA-uPA content by in situ hybridization technique.
HISTOPATHOLOGIC EXAMINATION
Five um thick tissue sections were cut and stained with H&E. Histologic grading of transitional cell carcinoma (TCC) cases was defined according to World Heath Orgnization (WHO) and the International Society of Urologic Pathology (ISUP) classification (4).
Tumor staging was diagnosed according to TNM American Joint Committee on cancer-Union International center Le cancer staging system (AJCC-UICC 1997) (5).
Mitotic and apoptotic tumor cells were counted in ten randomly selected microscopic fields (corresponding to a total of at least 1000 cells) under high magnification x 400 (6). Scoring was carried out using an Olympus CH2 microscope with wide angle (field size of 0.274 mm2 and field diameter of 0.59mm).
Apoptotic index (AI) and Mitotic index (MI) per case were expressed as percentage by dividing the number of calculated cells by the total number of cells and multiplying by 100, as the mean number of apoptotic bodies or mitotic figures per 100 intact tumor cells (7) .
For normal urothelium, AI was 0.06% or less. Bladder carcinoma can be classified into lesions with low AI which showed <1.6% and lesions with high AI which is ≥ 1.6%. Regarding mitosis, bladder carcinoma divided into two groups; one that showed less than 5 mitosis/10 h.p.f. (high power field) and five or more mitoses/10 h.p.f. (8) .
Bilharziasis was demonstrated as ova deposition in tissues.
Steps of ISH were fulfilled under the optimal conditions using the digital thermometer with external probe (range -20 ْ C to 100 ْ C) and programmable temperature-controlled heating block. The steps were summarized as follow: preparation of reagents, tissue preparation and hybridization by biotinylated probe diluted with hybridization solution on our own cell or tissue slides (9) .
The presence of uPA mRNA in a tissue section appeared as blue precipitates in the cytoplasm of positive cells. Two types of signals were identified, the diffuse type which was characterized by homogenous coloration of the whole cytoplasm of the positive cell and the punctuate (focal) type in which the positive reaction takes the form of intracytoplasmic dots varying in number and size. (2) .
RESULTS
The fifty four cases studied were divided into: -Malignant group (48): formed of 19 (39.6%) cases of transitional cell carcinoma, 19 (39.6%) cases of squamous cell carcinoma and 6 (12.5%) cases of adenocarcinoma and 4 (8.3%) undifferentiated carcinoma.
Cystitis group (6): as a comparative group.
HISTOPATHOLOGICAL RESULTS
For malignant group; vascular invasion was higher in adenocarcinoma (33.3%) and this showed statistical significant differences (P=0.03) with other malignant subgroups. Higher grade, higher stage and abundant mitotic count were seen in undifferentiated carcinoma and those parameters showed statistical high significant differences (P=0.006, P=0.001 and P=0.04 respectively) comparing with other malignant subgroups Table (1).
On dividing the malignant group into bilharzial positive group 27/48 (56.2%) and non-bilharzial group 21/48 (43.8%); only the stage of malignant cases was significantly higher in bilharzial group Table ( 2).
IMMUNOHISTOCHEMICAL RESULTS (FIGURES 1-4)
Regarding uPA expression, it was found in (30/48) 75% of the malignant group but in (1/6) 16.7% of cystitis group and the difference was statistically significant (P>0.01).
Distribution of uPA protein expression in the malignant group (Focal, diffuse) showed that 9/36 (25%) were focally distributed and 2/36 (5.5%) were diffusely distributed and there was no statistically significant difference among the studied malignant subgroups while in cystitis groups uPA expression was very weak focal in the positive case.
However, It was observed that high grade (P=0.001), positive lymph node involvement (P=0.027) and high tumor stage (P=0.003) were statistically associated with uPA mRNA expression. While other parameters showed no statistical association with uPA expression table (3).
In cases of TCC; positive vascular invasion (P=0.02), high grade (P=0.01) and high stage (P=0.03) showed statistically significant association with increased mRNA uPA expression while in SCC cases; only the high grades (P=0.02) and the high stages (P=0.04) of the tumor showed this statistical association Table (4 Table (5) . By using Cox regression test to asses the most independent factor on patients' survival; the stage of tumor was the most significant parameter. In TCC; tumor grade (P=0.03), Stage (P=0.01) and positive uPA expression (P=0.02) were responsible for Molecular Detection of mRNA-urokinase Plasminogen Activator by in Situ Hybridization in Bladder Carcinoma.
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overall survival. Only the lymph node status was the determinant factor of overall survival in SCC subgroup (P=0.04) (Chart 1).
Figure 10
Chart 1: Kaplan Meier Survival Analysis for tumor expression of uPA showed significant association between its expression and patients' survival (11) . These could indicate an increased incidence of TCC cases in Egypt in the last few years. This might be attributed to a real increase of TCC or to the careful recognition of TCC with areas of squamous metaplasia that previously diagnosed as SCC (12) .
In the studied specimen from the Egyptian patients, in this study most of the cases were detected in high grade and advanced stage where 29/48 (60.4%) of the malignant cases were grade II and 13/48 (27.1%) were grade III. Moreover, 24/48 (50%) of the malignant cases studied represented stage P3b and 5/48 (10.4%) stage P4a. This clarifies the delay in diagnosis and probably predominance of bilharziasis, that mask the diagnosis in most of the cases (4).
In studied cases, no significant differences have been existed between the different histologic subtypes (TCC, SCC, adenocarcinoma and undifferentiated carcinoma) and age & sex of the patients gross picture, apoptotic index, perineural invasion, lymph node status and associated bilharziasis. However there were significant differences among the studied malignant subgroups as regarding: grade of tumor (P=0.006), mitotic count (P=0.04), vascular invasion (P=0.03) and tumor stage (P=0.01).
Associated schistosomiasis was detected at 2/6 (33.3%) of studied cystitis cases and in 27/48 (56.3%) of bladder carcinoma cases studied. The causal association between bilharziasis and bladder carcinoma was previously explained in many studies. Moreover, several studies from Egypt and other sites of the world had incriminated bilharziasis as a cause of bladder carcinoma (10, 11) . Therefore Egyptian bladder carcinoma can be classified into two main groups; namely the shistosomiasis and non-shistosomiasis categories. In the present study, the clinicopathological parameter was correlated with the bilharzial and nonbilharzial groups and it was found that the presence of bilharziasis augment the tumor stage in contrast to the other parameters that showed no statistical significance between both groups. This corresponds to the effect of bilharziasis described by other study (13) The decline in the prevalence of bilharziasis in Egypt during the past decade was associated with significant decrease in frequency of SCC and increase in TCC. Moreover, Egypt starts to be one of the developing industrial countries. Industrialization is one of the most important risk factors in developing bladder carcinoma especially TCC (1).
In this study, 36/48 (75%) of the malignant lesions expressed the uPA gene in contrast to 1/6 (16.7%) of cystitis that expressed the gene in a very weak focal intensity form (P=0.01). This means that levels of uPA in malignant tumors are higher than in the corresponding non-tumourous tissue and goes with previous reports of (2) on their studies on TCC. They discovered that 95% of TCC samples showed higher uPA expression by ISH technique. Also, (1), detected thirty six out of forty six (78.2%) cases of bladder carcinoma expressed the uPA protein by immunohistochemical study. However, in the comparative studied group (1/6) only one case out of six cases showed weak positivity for uPA expression and this came in contrast to the study of Li and his colleagues where they demonstrated that the normal bladder tissue did not express uPA by immunohistochemical method9140. This could be explained by the fact that ISH is a more sensitive and specific technique. Moreover, this studied positive case was cystitis with sevyere dysplasia that could progress to carcinoma later on. Previous study (15) have reported that cases of severe dysplasia with positive uPA cytoplasmic expression in wash out cytology were associated with advanced stages of bladder carcinoma after radical cystectomy procedure.
In our study, the distribution of uPA expression either focal or diffuse showed no statistical difference in the malignant subgroups (P>0.05). The diffuse expression was detected in 27cases out of 36 positive cases (75%) and focal expression was 25%. This means 3/4 of malignant cases acquired the uPA gene to gain the capacity to invade the surrounding tissues, as previously mentioned by Mc Garvey et al (16) when they concluded that the uPA gene is a component of the invasive phenotype of bladder carcinoma.
More interestingly, the present study found that the strong expression of uPA was significantly associated with several factors related to tumor metastasis and the resulting poorer prognosis such as advanced tumor grade (P=0.001), the presence of positive lymph nodes (P=0.02) and advanced tumor stage (P=0.003). However, the protein expression showed no association with age, sex, gross picture, mitotic or apoptotic count, perineural invasion and associated bilharziasis.
uPA positivity represent 36/48 (75%) in overall malignant cases, 15/19 (78.9%) in TCC, 13/19 (68.4%) in SCC, 4/6 (66.6%) in adenocarcinoma and 4/4 (100%) in undifferentiated carcinoma and this goes with previous studies by (2) , where they found (78.2%) in their studied on TCC cases and (1), (95%) in their TCC cases studies and in 73% on their studies on SCC.
In TCC studied subgroup, strong uPA protein expression is significantly correlated with tumor grade (P=0.01), vascular invasion (P=0.02) and tumor staging (P=0.03). While in SCC studied subgroup, increased uPA expression is associated with higher tumor grade (P=0.02) and advanced tumor stage (P=0.04). From the previous data we can conclude that the increased tumor grade and advanced tumor stage were the fixed correlating parameters with uPA expression. Therefore, uPA expression could be considered as one of the "hallmarks" of bladder cancer and appear to play roles of varying significance in tumor progression (17) .
Considering the available survival analysis in the malignant group, it showed that tumor type (P=0.03), tumor grade (P=0.01), tumor stage (P=0.003), lymph node status (P=0.02), vascular invasion (P=0.03) and positive uPA expression (P=0.03) were independent predictors for cancer specific survival. In patients with undifferentiated carcinoma, high tumor grade, advanced tumor stage, positive lymph node involvement, evidence of vascular invasion and positive uPA protein expression have worse overall outcome than other patients. These results goes with the data previously mentioned by Frazier his colleagues (18) , who reported that tumor histopathological type, grade, the presence of positive lymph node, positive surgical margins were the independent factors in patients survival. Using Cox-regression multivariate analysis to detect the most independent factor in the prognosis of bladder carcinoma, the present study showed that the stage was the most independent parameter in patients' outcome. The same result was reported by Kruth et al (19) , who noticed that the anatomic extent of tumor namely, the stage was universally accepted as the most important prognostic factor.
Considering the available survival analysis in TCC (19 cases) subgroup, it showed that grade (P=0.03), stage (P=0.01) and positive uPA expression (P=0.02) were the parameter of overall patients' outcome. However only lymph node status was the significant factor of survival in SCC (P=0.04), this was in line with a study performed on schistosomal associated bladder carcinoma by Ghoneim et al (20) . Failure of proving the survival impact of grade, stage and size of tumor in SCC subgroup could be explained by the fact that most of cases studied were of high grade and advanced stage so masking any statistical significance.
From the previous study we can conclude that uPA protein expression was significantly higher in the malignant group than in the control-cystitis-group. Cystitis cases that express uPA should be strictly followed up. Expression of uPA gene is associated with more invasive tumors. Positive uPA expression in the malignant group was significantly correlated with aggressive tumor parameters, high grade, positive lymph node metastasis and advanced tumor stage and the resulting poorer prognosis. Tumor histopathology, grade, tumor stage, lymph node status, vascular invasion and positive uPA protein expression are independent predictors for patients' outcome. Therefore, determination of uPA expression might be useful for predicting malignant bladder carcinoma patients with poor prognosis. Other extended studies should be done on large number of non-malignant cases aiming to know the role of uPA in bladder carcinogenesis.
